The paper is aimed to develop an improved acoustic-based Structural Health Monitoring (SHM) and Non-Destructive Evaluation (NDE) techniques, which provide the waves directivity emitting by the angle-beam wedge actuators in the thin-walled structures made of plastic materials and polymeric composites. Our investigation includes the dispersive analysis of the waves that can be excited in the studied plastic panel. Its results allowed to find two kinds of the generated acoustic waves -anti-symmetric Lamb waves A0 and shear horizontally polarized SH waves SS0. The bounds of the chosen frequency range for the experimental and numerical studies were accepted as a compromise between the desire to obtain high defects resolution by generating short waves, their adjustable directivity and maximum propagation length. The finite element model for the transducer was built by using the results of actuator structure experimental study. The frequency response functions for the actuator current and oscillation amplitude of the footprint surface demonstrated good agreement. The found eigenfrequencies of actuatorʹs structure were used for the numerical and experimental study of the Lamb and SH wave generation and propagation in a thin-walled plastic panel. Our results convincingly demonstrated the satisfactory directivity of the actuated waves at their excitation on the frequencies that corresponded to the natural modes of the actuator oscillation. The authors assume that an efficient use of the proposed technique for other analyzed quasi-isotropic materials and applied actuators can be provided by a preliminary research using the similar approach and methods presented in this article.
where A0 is the wave amplitude at the excitation source [21] . Along with the so-called geometric 66 attenuation (1), in plastics and polymeric composites the wave attenuation due to material damping 67 is observed [5, 21] . This phenomenon allows to determine experimentally the studied material 68 damping properties at the cases of use some omnidirectional transducer, which excites the waves in 
where 0  represents the maximum pressure which occurs at the center of the transducer face, 85 0   , and the transducer has a width D. More detailed later studies [16, 26-28] based on the 86 finite-element analysis, established a very complex contact stress distribution that produces both 87 out-of-plane and in-plane displacements within the elliptic footprint.
The specimens with dimensions 250x25x4 mm were tested by the testing machine TIRA test 148 2850 with extensometer, which measured the small displacement during stroke of the crosshead.
149
The extensometer having the base of 100 mm was calibrated for determine a dependency between 150 displacement and output voltage. The calibration curves obtained at the tensile loading and 151 unloading allowed to correctly calculate a tensile strain during specimen elongation and contraction.
152
All tests were performed within the elastic region by two -three cycles of loading-unloading with 153 the crosshead speed 1 mm/min. The strain and tensile force time histories were stored in the text 154 files, then those were recalculated to remove experimental noise and calculate elastic module. The discrepancy for modules, which were calculated by the different methods did not exceed 3.5%.
162
Comparison of the moduli measured for the specimens carved along two perpendicular directions 163 from the sheet of material under study, proved that the material can be considered as 164 quasi-isotropic. All data for the studied specimens are summarized in Table 1. 165 Table 1 . Mechanical properties of the studied plateʹs material.
166

Young module, GPa
Poisson ratio Density, kg/m3 7.4±1.1 0.33±0.04 1230±42
Reconstruction of the wedge actuator structure and electro-mechanical properties 167
The present research combined two parts -experimental and numerical, and the last one was 168 fulfilled by using the finite-element approach. Therefore, it was important to the fullest possible 169 matching between the characteristics of the simulated and real actuator (see Figure 1 ), both for 170 dimensions and electromechanical properties. 
220
Two different driving signals (see Figure 4 ) were prepared using AWG/AFG Windows-based 221 software, then are formed by the wide frequency range generator Tektronix whose output is 222 amplified by the piezodrivers PA94 (Apex Co., USA), and drives the actuator.
223
To avoid a sharp jump in the driving potential and unwanted response of the mechanical 
where the dimensionless frequency Ω and the dimensionless wavenumber ξ are defined as 
